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This invention relates to a vehicle fluid pres- in the development of & higher pressure in a-

. Sure brake equipment and more particularly to brake cylinder, such as the brake cylinder on a
an improved displacement reservoir or volume locomotive, which is supplied with fluid by oper-
device for use in brake equipments of the type ation of the application piston than in a brake

6 employed on locomotives, or in which brake ap- cylinder on a car in the train hauled by the loco- 5
Plication means is provided which is operated on ‘motive and which is supplied by a triple valve
the supply.of fluid under bressure to an appli- device. This produces different degrees of brak-
cation chamniber to effect the supply of fluid under - ing on vehicles equipped with different kinds of
pressure to a brake cylinder to produce an appli- brake -equipment, and causes different rates of

10 cation of the brakes. - retardation of the vehicles with accompanying 19

In certain types of brake equipment, such as objectionable slack action in-a train composed
the brake equipment employed on locomotives, of such vehicles. .

“there are provided equalizing valve devices which It has heretofore been proposed to provide a
are similar to the usual triple valve devices em- piston movable on the supply of fluid under pres-

18 ployed on cars, and are. adapted to supply fluid sure to the chamber at a face thereof to provide 15
from a pressure chamber corresponding to the a volume corresponding to that created by move-
usual auxiliary reservoir to an application cham- ment of a brake cylinder piston in a brake cyl-
ber, instead of directly to the brake cylinder. inder. On the supply of fluid by the equalizing
An application piston subject to the opposing valve device fluid is supplied this chamber as well

20 pressures of the fluid in the application cham- as-to the application chamber, so that the pres- 2¢
ber and of the fluid in a brake cylinder then sure developed in the application chamber builds
operates to supply fluid under pressure to the up at the same rate as the pressure in a brake
brake cylinder from a reservoir, which may be cylinder increases on the supply of fluid thereto
the main reservoir on a locomotive. : from an auxiliary reservoir. A brake equipment

25 When the brake cylinder piston of the usual of this type is shown in U. S. Patent No. 1,451,440, 25
type of brake equipment is moved in the bore in  issued April 10, 1923 to Clyde C. Farmer.
the brake cylinder from its release position to- It is an object of this invention to provide an
wards the application position by fluid supplied improved displacement volume device or reser-
to the brake cylinder by operation of a triple voir adapted for use in a brake equipment of the

30 valve device, a certain amount of fluid is required type described. ‘ 30
to fill the space created by movement of the pis- A further object of this invention is to provide
ton. The space must be filled with fluid at an improved displacement volume device employ-
atmospheric pressure before any effective pres- ing a flexible diaphragm instead of a piston.
sure is exerted on the brake cylinder piston to Another object of the invention is to provide

35 produce an application of the brakes. . an improved displacement volume device of the 35

In a brake equipment employing an application  type described in which the diaphragm employed
piston subject to the pressure of the fluid in an  therein is supported over substantially its entire
application chamber, the range of movement of area when the diaphragm is moved from its nor-
the application piston is relatively small with the mal position by fluld under pressure in the cham-

40 result that correspondingly little space is created Dber at the face thereof. ) T -
by movement of the piston, and little fluid is re- A turther object of the invention is to provide
quired to fill the space so created. - . an improved displacement volume device of the

Accordingly on the supply of fluid under pres-  type described in which the possibility of leak-
sure from the pressure chamber to the applica- age of fluid under pressure therefrom is substan-

45 tion chamber, when the pressure of the fluid in tially eliminated. 45

~ the pressure chamber is reduced by flow to the Another object of the invention is to provide
application chamber to the pressure to which an improved displacement volume device of the
brake pipe pressure is reduced in effecting an ap- ~ type described which is adapted to be formed
plication of the brakes, a higher pressure is de- integral .with a reservoir employed in the asso-

50 veloped in the application chamber than is de- ciated fluid pressure brake equipment.

_veloped in a brake cylinder on' the supply of fluid A further object of the Invention is to provide

- under pressure thereto from an auxiliary reser- an improved displacement volume device of - the
voir by the usual triple valve device on a corre- type described which is simple and rugged in con-

- sponding reduction in brake pipe pressure.” This struction. :

88 higher application chamber pressure will result Other objects of the invention and features of &8

40




" novelty will be apparent from the following de-
scription taken in connection with the accom-

" _panying drawing, in which

" Fig. 1is a fragmentary view, largely in section,
of a reservoir having associated therewith a dis-
‘placement volume device embodying this inven-

- tion, and S :

10

" Fig. 2 is a fragmentary sectional view showing
. the diaphragm of the displacement volume device
in a different position than that in which it is

~ shown in Fig. 1.

Referring to the drawing, the displacement

" volume device ot reservoir provided by the in-

15

- 20

vention comprises: & movable abutment in the

" confronting annular flanges on members 2 and 3,

while these flanges are drawn together by bolts 5

which extend through the fianges and through
the periphery-of the
2 and 3 are substantially circular in outline, and

have in the-c¢onfronting faces thereof concave

° faces which are similar in depth and contour.

"' and § towards

~ The-diaphragm | may be constructed of any
_ suitable material, such as molded rubber composi-
tion -having fabric reinforcing material em-
. bedded therein, and is formed with its central
portion offset and of a shape which conforms to
the concave face in the member 2, while the mar-
“ginal portion of the diaphragm is substantially

on the members 2 and 3. o e

 The member 2 may be formed of any suitable
‘material, such as cast metal, while this member
has an annular rib or bead § thereon which en-
gages the face of the flange on the member 3to
limit movement of the fisnges on the members 2
each other, and thereby limit the

pressure which can be applied to the material of
the diaphragm £.” . ~ - 0 s
The member 2 has substantially centrally there-

* . of a shallow recess 8 in which is mounted a spiral

" tension spring 10. 'The spring 18 is proportioned

"50 that the largest convolution thereof will fit
. within therecess 8, while the spring is constmcted

45 SO that the convolutions thereof normally nest

" ring 12 is-secured to the member 2 by means of -
- ~.cap screws 14 and overlies the outer ‘convolution

"within each other-and assume positions in engage- -

ment with the face of the recess 8. A retaining

of the spring 10 to secure the spring in position
4n 'the recess. 8, and-to. secure one end of the
spring to the member 2. S :

. = 'The diaphragm { has a central opening therein
- through which extends a bolt {5 having an en-

55 larged head 16 which engages one face of the

()0 E

‘diaphragm. A nut 18 is secured on the bolt 1§
presses against the other face of the dia-
“phragm to seal the opéning through which the
_‘bolt 15 extends, while the bolt I§ has a reduced
end portion indicated at 19 which extends through
the - smallest - convolution of the spring 10. A

- "washer“20 and ‘a nut 2{ are mounted on the re-

‘duced end portion 19°of the bolt 15 to secure the

~ end of the spririg. 10 to the bolt 1§ and thereby to

6'?'3.-' The nut 21 andtheredwed end portion 19 of

L

“the diaphragm 1.
‘the bolt 15 extend into a threaded opening 23

_'in -the ‘member 2, while ‘this opening is closed -

by means of-a threaded cap nut 24.
- ."The member 2 has an opening therein in which
is ‘secured .2 pipe 26 which communicates with.

' .the passage through which fluid is supplied by
‘the equalizing valve device to the application.

-~ chamber, not shown. The pipe 26 communicates

"‘75"with~'the:chan;ber'betvween the member 2 and

‘form of ‘& diaphragm | which is clamped between

diaphragm. The members-.

flat so that it may be clamped between the flanges. -

2,132,052

the diaphragm 1 at a point outwardly of the
spring 10, while the
recess, indicated at 21, formed therein to permit
fluid to flow freely from the pipe 26 to the area
at the face of the diaphragm | adjacent the spring
10 when the diaphragm is held against the mem-
ber 2 by the spring 10. The face of the-‘member 2
also has a plurality of radially extending grooves

therein, one of which is indicated at 28, which

extend outwardly from the region adjacent the
spring 10 to enable fluid under pressure supplied
through-the pipe 26 to the chamber at the face
of the diaphragm 1 to reach enough of the sur-
face area-of the diaphragm to cause movement

of the diaphragm away from the face of the

member 2, and thereby subject the entire surface
of the diaphragm to fluid under pressure. ’

The member 3 has a central opening therein to
which is connected one end of a pipe 30, the other
end of which is open to the atmosphere.

This displacement reservoir. or volume device
is shown incorporated in -a’ reservoir - having a
cylindrical shell 32, one end of which is welded or

otherwise secured to the member 3, which serves -

as one end wall of the reservoir. The other end
wall of the reservoir may be formed in any suit-
able manner. et e e

The shell 32 has a partition wall 34 secured
therein and dividing the space within the. shell

into two chambers adapted to contain fluid :

under pressure-employed in the operation of the
brake equipment in which.the displacement vol-

.ume device is incorporated, while -the shell 32

has secured thereto a plurality of brackets 35, one

-of which is shown in the drawing, and which pro-

vide means to secure the reservoir to a support.
In the construction shown in the drawing, the
atmospheric end of .the pipé 30-is secured in an

" opening in the shell 32, while a screen 36 is-
‘secured over the end of this pipe.

" In the operation of the displacement volume

- device, when the brakes are released, the pipe 26 -
" is connected to the atmosphere by operation of the

equalizing valve device, not shown, of the brake

‘equipment in which the device is'employed. At

this time the spring {0 holds the diaphragm { in

engagement with the face of the member 2, sub-

stantially as shown in Fig. 1-of the drawing.
On -operation of the equalizing valve device in

‘effecting an application of the brakes, fluid under

pressure is supplied thereby from a pressure
chamber to a passage through which fiuid under
pressure may flow tothe application chamber, and

_ to the pipe 26 leading to the chamber .g.t-the face

of the diaphragm {. ° - R

.As a result of the supply of fluid under pressure
through the pipe 26 to.the chamber at the face
of the diaphragm { there is an increase in the
pressure of the fluid in this chamber, and force
is exerted upon the diaphragm | to move the

- diaphragm against the spring 19.

The diaphragm 1 is constructed so that it is
relatively flexible with the result that it offers
little Tesistance to. movement by fluid in the

. chamber at the face thereof, while the spring 10
is only strong enough to return the diaphragm-{

to the position in which it is shown in Fig. 1,
and offers a minimum of resistance to movement
of the diaphragm by fluid in the chamber at the
face thereof. ' Accordingly, only a slight increase

.in the pressure of the fluid in the chamber at the

face of the diaphragm | is required to move the
digphragm "out-of :engagement with the face of
the member 2:from the position in which the dia-

face of the member 2 has & .
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position in which it is shown in Flg. 2 of the

drawing. -
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As a result of this movement of the diaphragm
{ space is created between the diaphragm | and
the member 2, and the various parts of the device
are proportioned so that the volume of this space
is the equivalent of that created by movement of
the piston of a brake cylinder from its release
position to its application position.

After movement of the diaphragm | into en-
gagement with the face of the member 3 further
movement thereof is prevented, and on the con-
tinued supply of fluid under pressure to the pipe
26 there is .an increase in the pressure of the
fluid in the chamber between the diaphragm |
and the member 2, while there is a corresponding
increase in the pressure of the fluid in the appli-
cation chamber which causes the application pis-
ton to move to a position to supply fluid under
pressure to the brake cylinder. :

On an increase in the pressure of the fluid in
the chamber between the diaphragm 1 and the
member 2, the diaphragm | is pressed against the
face of the member 3 which serves as a support
for the diaphragm {, and prevents the diaphragm
from being injured or overstressed upon an in-
crease in the pressure of the fluid in the chamber
at the face thereof to a relatively high value.

As the diaphragm is supported throughout sub-
stantially its entire area during the time it is
subject to fluid under pressure, the diaphragm
may be made relatively thin and flexible so that
it will move in response to a small increase in

.the pressure of the fluid at the face thereof, and

so that it will not require a strong spring to
return it to its normal position.

In addition, as the diaphragm is supported
while it is subject to fluid under pressure, there
is no danger that the diaphragm will be ruptured
or broken and permit fluid under pressure to
escape from the chamber at the face thereof..

Furthermore, as the cavity in the face of the

member 3 is substantially the same in depth and

cross section as the cavity in the face of the mem-
ber 2, the central portion of the diaphragm |,
which-is offset and proportioned to fit the cavity
in the member 2, wiil extend into and fill the
cavity in the face of the member 3 without harm-
ful stretching or deformation of ‘the diaphragm.

On the release of the brakes following an ap-
plication, the equalizing valve device operates in
the usual manner to release fluid under pressure
from the pipe 26, thereby reducing the pressure
of the fluid in the chamber between the dia-
phragm { and the member 2, while on this reduc-
tion in the pressure of the fluid in this chamber
to a relatively small value, the spring 10 pulls
the diaphragm [ away from the face of the mem-
ber 3 and into engagement with the face of the
member 2;while the convolutions of-the spring

i0 nest within each other substantially as shown.
in Fig..1 of the drawing. On the return of the-

diaphragm 1 to the position in which it is shown
in Pig. 1, the space between the diaphragm { and

‘the member 2 is reduced to a negligible volume.

On movement of the diaphragm | towards and
away from the member 3, there is a change in
the volume of the chamber between these mem-
bers. The pipe 30 provides means for air to flow
freely between this chamber and the atmosphere

to thereby prevent objectionable pressure changes

in this chamber.
It will be seen that the dlsplacement volume

- device provided by this inventiun is of simple con-

struction and is ada.ptgd to be associated with a

3

reservoir employed in a fluid pressure brake ap-
paratus,

While one embodiment of the invention has
heen illustrated and described in detail, it should
be understood that the invention is not limited to
these details of construction, and that numerous
changes and modifications may be made without
‘departing from the scope of the following claims.

Having now described my invention, what I
claim as new and desire {o secure by Letters Pat-
ent, is: ’

1. In a device of the class described, in com-
bination, a rigid member having a concave face
thereon surrounded by an annular flange, a
flexible diaphragm having its peripheral portion
secured against said flange, said diaphragm and

.-said member cooperating to form a chamber

adapted to contain fluid under pressure, a com-
munication through which fluid under pressure
may be supplied to and released from said cham-
ber, and yielding means exerting force on the dia-
phragm tending to move said diaphragm towards
the face of said member to reduce the volume of
said chamber to a minimum, said yielding means
comprising a spring mounted in said chamber
and having one end secured to said member and
having its other end secured to said diaphragm.
2. In a device of the class described, in com-
bination, a rigid membher having a concave face
thereon surrounded by an annular flange, & flex-
ible diaphragm having its peripheral portion se-
cured against said flange, said diaphragm and
said member cooperating to form a chamber
adapted to contain fluid under pressure, a com-
munication through which fluid under pressure
may be supplied to and released from said cham-
ber, and yielding means exerting force on the dia-«
phragm tending to move said diaphragm towards
the face of said member to reduce the volume of
said chamber to a minimum, said yielding means
comprising a spiral spring mounted in said cham-
ber and having its convolutions arranged to nest
within each other, the large end of said spiral
spring being secured to said member and the
small end of said spiral spring being secured to
_sald diaphragm substantially centrally thereof.
3. In a device of the class described, in com-
bination, a rigid member having a concave face
- thereon surrounded by an annular flange, a flex~
ible diaphragm having its peripheral portion se-
cured against said flange, said diaphragm and
said member cooperating to form a chamber
adapted to-contain fluid under pressure, said
member having a circular recess substantially
centrally of said concave face, a spiral spring
mounted in said recess, said spring having its
convolutions arranged to nest within each other
and having its small end secured to said dia-
phragm substantially centrally thereof, a ring
secured to said member and overlying a portion

of the largest convolution of said spring to se- -

cure the large end of the spring to said member,
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and 8 communication through which fluid under .

pressure may be supplied to and released from
said chamber.

4. In a device of the class described, in combi-
nation, a pair of rigid members having similar
cavities in the confronting faces thereof, each of
said members having an annular flange sur-
rounding the cavity therein, a flexible diaphragm
having its peripheral portion clamped between
the flanges on said members, said diaphragm co-
operating with one of said members to form a
chamber adapted to contain fluid under pres-
sure, said diaphragm being moved into engage-

70
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ment with and being supported by the other of
said members on the supply of fluld under pres-
sure to said chamber, a commu=ication through
which fluid under pressure may be supplied to
and released from said chamber, and yielding
means exerting force or: said diaphragm tending
to move said diaphragm towards the face of said
first named mesmnber.

5. In a device of the class described in combi- -

nation, a pair of rigid members having similar

_cavities in the confronting faces therecof, each

16

of said members having an anpnular flenge sur-
rounding the cavity therein, a" flexible dia-
phragm having its peripheral portion clamped
between the flanges on said ‘members, said dia-
phragm cooperating with one of said members to

" form a chamber adapted to contain fluid under

29

35

.. sure, said diaphragm béing moved into engage--

40 Mment with and being supported: by the other of

pressure, said diaphragm being moved into en-
gagement with and being supported by the other
of said members on the supply .of fluid under
pressure  to said chamber, “a - communication
through which fluid under pressure may be sup-
plied to and released from said chamber, -and
yielding means exerting force on said diaphragm
tending to move said éiaphragm towards the face
of said first ramed member, said yielding means
comprising & spring mounted ‘in” said  chamber
and extending between said diaphrasm and said
first named member.

6. In a device of the class described in com--

bination, a pair of rigid members having similar

_cavities in the confronting faces thereof, each

of said members having an snnular -flange sur-
rounding the cavity therein, a flexible diaphragm

‘having its peripheral portion ‘clamped Jbetween

the flanges on said members; said -diaphragm co-
operating with one of said members to form a
chamber adapted to contain fluid under pres-

said members on the supply of fluid under pres-
sure to said chamber, a communication through
which fluid under pressure may be supplied to

and: released from said chamber, and yielding:

means exerting force on said diaphragm tend-
ing to move said diaphragm towards the face of

. said first ‘named member, said yielding means

coraprising a spiral spring mounted in said ckam-

-ber, sald spring having its largest convolution

secured to said first named member and hav-

ing its smallest convolution secured to said dia- -

phragm substantially centrally thereof,

7. In a device of the class described, in combi-
nation, a pair of rigid members having similar
cavities in the confronting faces thereof, each
of said members having an annular flange sur«
rounding the cavity therein, a flexible diaphragm
having its peripheral portion clampsd between
the flanges on said members, said diaphragm co-
operating with one of saild members to form a
chamber adapted to contain fiuid under pressure,
said diaphragm being moved into engagement
with and being supported by the other of said
members on the supply of fluid under pressure to
said chamber, a communication through which
fluid under pressure may be supplied to and
relessed from said chamber, yielding means ex-
erting force on said diaphragm tending to move
said diaphragm towards the face of said fArst
named member, and a breather passage through
which fluid under pressure may flow between the
atmosphere and the area between the diaphragm
and the other of said members.

8. In a device of the class described, in com-
bination, a pair of rigid members having similar

cavities in the confronting faces thereof, 2ach

of said members having an anntler flange sur-
rounding the cavity therein, a flexibie diaphragm
having its peripheral portion clamped between
the flanges on said members, said diaphragm co-

chamber adapted to contain fluid under pres-
sure, said diaphragm being moved into engage-
ment with and being supported by the other of
said members on the supply of fluid under pres-
sure to said chamber, & communication through
which fluid under pressure may be supplied to

~and released from said chamber, yielding means

exerting . force on said diaphragm tending fo

‘move said diaphragm towards the face of said

first named member, said yielding means com-

10 -
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-operating with one of said members to form a

prising a spring mounted in said chamber and .

extending between said diaphragm in said first
named member, and a breather passage through
which fluid under pressure may flow between
the atmosphere and the area between the dia-
phragm of the other of said members.

ELLIS E. HEWI'I‘I‘




